Abstract-We present the biostratigraphy (ammonites, brachiopods, fo raminifers, and ostracodes), lithos tratigraphy, sedimentology, sequence stratigraphy, magnetostratigraphy, and isotope stratigraphy of the Almonacid de la Cuba section located in the Iberian Range, central-eastern Spain. This section, which con tains a continuous and expanded record of the Pliensbachian-To arcian boundary (Early Jurassic), has been proposed as a complementary section for the Toarcian GSSP. An excellent ammonite -based biozonation has been obtained. Four ammonite assemblages characterized by the presence of Pleuroceras, Canavaria, Dactylio ceras (Eodactylites ), and Dactylioceras (Orthodactylites) have been distinguished. The base of the To arcian is located at level eU35.2, based on the fi rst occurrence of Dactylioceras. The occurrence of taxa fr om the NW European and the Mediterranean provinces is useful to improve the correlation between both provinces. Fo r aminiferal and ostracode assemblages are rich and diversified and no significant biostratigraphic events take place at the Pliensbachian-To arcian boundary. The magnetostratigraphic data presented here are the most complete record of reversals of the earth magnetic fi eld for the Pliensbachian-To arcian boundary. A good record of the onset of the positive o13e excursion reported in the Lower To arcian of many European sections has been obtained. Ave rage paleotemperatures measured at the latest Pliensbachian Spinatum Biochron of about 12.5°e, recorded a marked increase of the seawater temperature which started durin� the To arcian , reaching average temperatures of 16.rC at the Te nuicostatum Biochron. The obtained 87 Sri 6 Sr va lues fully agree with the LOWESS calibration curve .
INTRODUCTION
The Almonacid de la Cuba section located in the Iberian Range of central-eastern Spain (Fig. 1) shows a good representative record of the Pliensbachian Toarcian boundary under outstanding outcrop condi tions (Fig. 2) . The succession has been previously described by Sequeiros et al. (1978) , Comas-Rengifo (1982) , Goy et al. (1997 Goy et al. ( ,2006 , Comas-Rengifo et al. (1999, 2002 ) and proposed as a complementary sec tion of the Toarcian Global Stratotype Section and Point (GSSP) (Elmi, 2006) .
The current official candidate for designation as the GSSP for the base of the Toarcian stage is the Peniche section, located in western Portugal (Elmi et aI., 1996;
1 The article is published in the originaL Elmi, 2004 Elmi, , 2006 Hesselbo et aI., 2007) . However, no magnetostratigraphic scale has been constructed in the potential stratotype. Stable isotope curves in the Peniche section have been acquired from bulk carbon ates (Duarte, 1998; Hesselbo et aI., 2007 ) and 813C and 87Sr/"Sr from belemnite carbonates (Hesselbo et aI., 2007) . However, no reliable 8180 curves have been reported and consequently a consistent record of paleotemperature variations based on 8180 proxies across the Pliensbachian-Toarcian transition has not been obtained.
Here we present the biostratigraphy (ammonites, brachiopods, foraminifers, and ostracodes), lithos tratigraphy, sedimentology, sequence stratigraphy, magnetostratigraphy, and isotope stratigraphy of the Almonacid de la Cuba section, which contains a con- Sections mentioned in the text: LA-la Almunia Section, AC-Almonacid de la Cuba Section, AR-Arifio Section, SP Sierra Palomera Section. (b) Geologic map ofthe Almonacidde la Cuba area (after Ruiz et aI., 1986, modified) showing the posi tion of the studied section. ACI-additional site sampled for the paieomagnetic fold test. tinuous record of the Pliensbachian-To arcian bound ary. The results are discussed and compared with other European and American sections.
MATERIAL AND METHODS
The Almonacid de la Cuba section has been stud ied bed by bed, collected ammonites, were classifi ed and belemnites prepared for isotopic studies. The nat ural gamma ray of the sediments was measured with a portable scintillation counter. Besides, 17 and 21 sam pIes were collected to study foraminiferal and ostra code assemblages, respectively. Sample preparation involved initially soaking 300 g of dry rock in asolution of sodium hydroxide, hydrogen peroxide and water for 2-5 days. Once disaggregated, the samples were washed through 1-, 0.5-, 0.25-, 0.125-and 0.060-mm mesh sieves. All dried residues were scarmed on a black picking tray under a stereoscopic microscope (Wild M-8 and Leica MZ-12). The hand-picked foramin ifera and ostracodes of the 0.5-, 0.25-, and 0.125-mm size fractions were used for taxonomic and diversity analysis.
A total of 40 belemnite rostra were collected and analyzed to obtain the primary seawater stable isotope signaL For testing a possible burial diagenetic alter ation, the rostra were studied on polished samples and thick sections under the petrographic and cathodolu minescence microscope. Only the potentially unal tered non-luminescent portions of the rostra were sampled using a microscope-mounted dental drill. Stable isotope analyses were prefonned in the Sala manca University (Spain) and in the Michigan Uni versity (USA) labs. In all samples isotope ratios are reported in per mil with respect to the standard Peedee belernn ite (PDB). A total of 16 diagenetically screened belernn ite calcite were analyzed for stron tium isotope in the Laboratory of Geochronology and Isotopic Geochemistry of the Universidad Com plutense of Madrid.
For the magnetostratigraphic study, a total of 57 samples were collected. To perform a paleomag netic fold test, an additional site (18 samples from 4 stratigraphical levels) with a different structural tilt was studied (ACI site, Fig. 1 ). The structure sampled is not a single cylindrical fold, therefore an inclination test has also been performed. Magnetic analyses of specimens were carried out in the Paleomagnetic Lab oratory of the ETH in Zurich and in the Paleomag netic Laboratory of Madrid. Measurements of the nat ural remanent magnetization (NRM) and its response to stepwise thermal (TH) or alternating field (AF) demagnetization were measured using a 2G cryogenic magneto meter and a JR5 spinner magnetometers. Bulk susceptibility was measured at room temperature after each step of thermal treatment using a Kappa bridge KLY-2, to detect the possible creation of new magnetic minerals during heating. In addition, iso thermal remanent magnetization (IRM) experiments were carried out, consisting of stepwise acquisition of IRM up to 2T with a pulse magnetizer (ASC Scientific IM-I 0-30), with at least 16 steps of IRM pulses. TH demagnetization of 3-axis IRMs (Lowrie, 1990 ) was performed on representative specimens. The orthogo nal fields were 2T, OAT and 0.12T.
LITHOSTRATIGRAPHY, SEDIMENTOLOGY AND SEQUENCE STRAT IGRAPHY
Two lithostratigraphical units can be recognized in the Almonacid de la Cuba section: the upper part of the Barahona Fm and the lower part of the Turmiel Fm. The deposits of the Barahona Fm are composed of bioclastic wackestone-packstone limestone with interbedded marls (Fig. 3) . No sedimentary structures are visible in the carbonates of this unit most probably due to the high degree of bioturbation. Occasionally, reworking levels (RL in Fig. 3 ) evidenced by the pres ence of fossils containing signs of reworking, are inter bedded in the sequence. The unit is topped by a thin ferruginous crust.
The Turmiel Fm is constituted by an alternation of marly lime mudstones and marls, except in its lower most part, where the limestones are bioclastic lime wackestones, representing a transitional facies between the Barahona and the Turmiel Fms. The Pliensbachian-Toarcian boundary is located within the deposits of the Turmiel Fm (Fig. 3) .
During the Early-Middle Jurassic, the Iberian Range was constituted by a system of carbonate plat forms (the Iberian Platform system), affected by extensional tectonics that partly controlled the facies and thickness distribution and conditioned the presence of mainly volcaniclastic deposits along the main fault zones (G6mez and Goy, 2005) . The deposition of the Barahona Fm took place in an internal shallow, well-oxygenated carbonate platform, on which oysters (Gryphaea) were the predominant organisms, whereas remains of nektic organisms, such as ammonites and belemnites, are rare (G6mez, 1991; G6mez and Goy, 2005) . Deposition of the Turmiel Fm occurred in a low-energy, normal salinity, open-marine external platform environment, where ammonites and belem nites were common. The transition between the shal low restricted and the open-marine platform environ ments was conditioned by the movement of syndepo sitional faults under extensional syndepositional tectonics, which occurred during the Late Pliensba chian-Early Toarcian. The hemipelagic facies of the Turmiel Fm in the Almonacid de la Cuba section were deposited in a downthrown block, where expanded sections with no significant discontinuities are recorded (Goy et aI., 1997; G6mez and Goy, 2005) . Under these conditions, a continuous amrnonite bearing expanded section containing the Pliensba chian-Toarcian transition was formed.
Sequence stratigraphy has been based on the recog nition of shallowing-and deepening-upward sequences in the field and is supported by the gamrna ray record (Fig. 3) . The obtained facies cycles have been compared with the regional sequence stratigra phy model established by G6mez and Goy (2005) (Fig. 4) . Upper Pliensbachian deposits are represented by the shallowing-upward sequences characterized by thickening-upward carbonates and thinning-upward marls, which are frequently topped by soft to firm grounds and occasionally by hard-grounds with ferrug inous crusts. The Pliensbachian-Toarcian boundary is recorded within one of these shallowing-upward sequences, where no indications of significant strati graphic gaps were found. The set of shallowing-upward sequences containing the Pliensbachian-Toarcian boundary, which corresponds to the U3-1 cycle for central and northern Spain (Fig. 4) , is interrupted by an ephemeral transgressive interval that occurred during the early Tenuicostatum Biochron characterized by the thickening-upward marl sequences. However, the shal lowing-upward sequences continue up to the top of Level 64, where a new transgressive episode corre sponding to cycle U3-2, starts. The "Toarcian trans gression" developed in few pulses, reaching the trans gressive peak during the Middle Toarcian Bifrons Bio chron, as it was observed in many other areas of Spain (G6mez and Goy, 2000, 2005) . Radioactivity of the marls marking the individual facies cycles, clearly increases at the Turmiel Fm, with respect to the lithol ogy of the Barahona Fm, reaching the maximum val ues in the Lower Toarcian. This fact could be inter preted in terms of an upward increase of4DK, probably due to changes in the mineralogic composition of the source rock. As correlation between the observed sedimentary facies cycles and the other published sequence stratig raphy charts can be seen in Fig. 4 . One of the best cor relation elements seems to be the transgressive event recorded at the base of Cycle LJ3-l, which can be observed in the Iberian Platfonn system as well as in the Boreal domain (de Graciansky et al., 1998; Gianolla and Jacquin, 1998), in the UK (Hesselbo and Jenkyns, 1995) , and in the Global Sequence chart (Haq et al., 1988) . Another good correlation event is the peak transgression of Cycle U3-3, recorded in the Iberian Platfonn system and reported in the Boreal and Te thyan domains, as well as in the global chart of Haq et al. (1988) .
AMMONITE BIOSTRATIGRAPHY AND CORRElATION
The Almonacid de la Cuba section contains an excellent record of the Pliensbachian-To arcian boundary with no evidence of major sedimentation breaks. The ammonite assemblages are well represented and lack signs of reworking except for those at levels BH.2l and BH.28. The studied time interval is characterized by the occurrence of Pleuroceras, Cana varia, Dactylioceras (Eodactylites), and D. (Orthodac tylites). The latter subgenus has also been recorded in the Serpentinum Zone. A similar succession was rec ognizedin the Peniche section of Portugal (Mouterde, 1955; Ebni, 2004 Ebni, , 2006 and in northwestern Algeria . The 4.98 m thick Apyrenum Subzone is character ized by the occurrence of Amaltheidae, particularly of the genusPleuroceras (P. solare, P. spinatwn, P. apyre nwn, and P. yeovilense). Hildoceratidae (Harpocerati- nae) of the genera Lioceratoides (L. cr serotinus) and Neolioceratoides (N cr hoffmanni) also occur.
The Hawskerense Subzone, 5.8 m thick, is charac terized by the presence of Amaltheids (Pleuroceras) and Arieticeratinae (Emaciaticeras, Canavaria, and locally Fontanelliceras). The Pleuroceras (P spinatum, P cr yeovilense, and P hawskerense) occur together with L. cr serotinus and N cr hoffinanni, The Pleuro ceras species are replaced by the Canavaria species [C (C.) zancleana, C (C.) cr gregaris, C (T) elisa, and C (T) nodosa] and Emaciaticeras (E lotti, E cr imitator, and E emaciatum) between levels CU.16 and CU.34. Fontanellicerasfontanellense and N hoffinanni are concurrent with Canavaria in the last levels of this subzone.
In brief, the assemblages of the lower part ofthe Haw skerense Subzone are dominated by the Amaltheids, whereas at some levels of the upper part the Arieticerati nae became the only constituent of the ammonite assemblage. The Harpoceratinae are less than 10% of the total, but are always present. The Spinatum Zone is characterized by the succession of Pleuroceras (P transiens-P solare-P hawskerense), which are also used as zonal markers in NW Europe (Howarth, 1958 (Howarth, , 1978 (Howarth, , 1992 tenuicostatum between the levels bearing D. crosbeyi and the levels containing D. semicelatum does not per mit the identification of the Tenuicostatum Horizon, which was reliably recognized in the nearby sections (Goy and Martinez, 1990 ). However, these assem blages also include Protogrammoceras, i.e. P. paltum and P. madagascariense.
Consequently, the assemblages of the Tenuicos tatum Zone are dominated by Dactylioceratidae, whereas the Harpoceratinae members are less than 30%. Other groups, such as Bouleiceratinae docu mented in the adjacent areas, have not been identified in the Almonacid de la Cuba section. Higher in the succession Cleviceras exaratum and Hildaites murleyi, which are generally used for characterization of the Serpentinum Zone, co-occur. In the younger levels of the same area, Harpoceras (H. serpentinum and other species) appear.
BRACHIOPOD RECORD AND COMPARISON WITH OTHER BASINS
Brachiopod fauna shows a very high abundance throughout the Pliensbachian-Toarcian boundary in the Almonacid de la Cuba section (Fig. 6 
FORAMINIFERAL RECORD AND COMPARISON WITH OTHER BASINS
The Spinatum and Te nuicostatum zones at the Almonacid de la Cuba section show very rich and well diversified fo raminiferal assemblages (Herrero, 2006) . They can be classified as "N odosariid and N odosa riid-mixed assemblages" (type Al of Gordon (1970») and are dominated by the suborder Lagenina, fa mily Vaginulinidae. The suborders Te xtulariina, Miliolina, Spirillinina, and Robertinina are also present but in very low numbers. The most abundant genus is Lenti culina and the most diverse is Nodosaria (Fig . 7) .
The stepwise extinction of an important number of typical long-ranging Lower Jurassic species involves the Te nuicostatum Zone. The taxa 1. sulcata and P. pulchra show their last occurrences in the Mirabile Subzone; A. matutinus, A. speciosus, 1. intumescens, and P. inaequistriata disappear in the middle part of the Semicelatum Subzone, and P. terquemi, M prima, M. spinata, and S. sublaevis have their last occurrences in the upper part ofthe Semicelatum Subzone . On the contrary, P. tenera survives into the Serpentinum Zone. In other sections of the Iberian Range the last appearances of these species are also largely fo und at different levels of the Te nuicostatum Zone, although some taxa disappear early in the Spinatum Zone while a few persist into the Serpentinum Zone. In other European, North African, American, and Asian basins (see Herrero, 2008 and references herein) the last appearances of these long-ranging Lower Jurassic taxa occur at different levels within the Margaritatus and Spinatum zones, but mainly in the Te nuicostatum Zone. However, several species such as P. tenera and P. terquemihave survived, only to disappear in the Ser pentinum Zone and the Middle To arcian, respectively (Herrero, 2008 -Nodosaria sp! -Reophax sp :
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OSTRACODE RECORD AND COMPARISON WITH OTHER BASINS
In the Almonacid Section the major faunal turnover in the ostracodes took place around the Mirabile Semicelatum subzones transition at the generic and specific level (Arias, 2009 ). Eleven Upper Pliensba chian ostracode species crossed the Pliensbachian To arcian boundaty, and, therefore, the ostracode faunal turnover took place at the beginning of the Te nuicos tatum Zone, Semicelatum Subzone, with the replace ment of the typical Pliensbachian ostracode assem blages dominated by Realdiidae by a new association dominated by the Kinkelinella, Ektyphocythere, Cytherella, Isobythocypris, Polycope, Monoceratina, and Trachycythere species. All species reported in the Upper Pliensbachian, except for C toarcensis (only recorded in the Falciferum Zone of the Paris Basin and Great Britain and in the Upper To arcian and Aalenian of Germany, Switzerland, and Portugal) and 0 . aequalis (first fo und at the beginning of the To arcian) , are commonly recorded in the rest of Europe and North Africa from the same interval (Arias, 2000 (Arias, , 2009 , and references herein) . Across the Pliensbachian-To arcian boundary 0 . adenticulata, C anningi, P. harpa harpa, M. striata, and P. cerasia disappear. The Te nuicostatum Zone ostracode assemblage is as a whole similar to that fr om the uppermost Pliensbachian. Notable additions include the incoming of K sermoisensis, E. neumannae, and P. cincinnata in the Te nuicostatum Zone, Semi celatum Subzone. The most abrupt and dramatic turn over in ostracodes is coincident with the Mirabile Semicelatum subzones transition (CU43/47) (Fig. 8) , where all healdioid species disappear and the represen tation of G. apostolescui and E. afT. E. vitiosa decreases. Above this level (CU47) the ostracode assemblages are dominated by K sermoisensis, C toarcensis, and L. lan ceolata.
Based on the distribution and first and last occur rences of ostracode taxa, two zones were proposed fo r the Lower Jurassic of the Iberian Range (Arias, (Arias, 2000) . Since these species are unknown until now in the Iberian Range, a direct correlation between the two ostracode zones is impossible. The O. adenticulata-N (N) sim plex Zone was established by Michelsen (1975) as the uppermost zone of the Lower Jurassic ostracode zona tion fo r the Danish Embayment, and its definition was based on the occurrence of 0 . adenticulata, which was considered an excellent marker species fo r the Upper Pliensbachian. The K sermoisensis-E. intrepida ostra code Zone of Bate and Coleman of England and the Bairdiacypris sp . ostracode Zone described by Exton and Gradstein (1984) from the Grand Banks (Canada) and Zambujal (Portugal), could be correlated with the K sermoisensis ostracode Zone of the Iberian Range (Arias, 2000 (Arias, , 2009 ). This zone may be partially corre lated with the O. convexa Zone of Boomer (1992) from Ilminster (England) fo llowing the common occur rence of K sermoisensis and L. lanceolata (Arias, 2000) . In the Arctic realm (North Sea, We st Siberia, Canadian Arctic and East Siberia, and northern Alaska provinces) there is one ostracode zone, the C ( C ) mandelstami Ostracoda Zone, the species not identified in the Iberian Range (Nikitenko, 2008; Arias, 2009 ). As the stratigraphic ranges of many ofthe species used are not concordant among different European areas, the correlation among the different zones is problematical and only can be resolved by comparison with the ammonite biostratigraphic scale . 
MAGNETOSTRATIGRAPHY

Paleomagnetic Results
Natural Remanent Magnetization (NRM) inten sity ranged from 5 x 10-3 to 6 x 10-5 A/m. Isothermal Remanent Magnetization (IRM) acquisition experi ments indicate the presence of high coercitivity min erals, since saturation is not reached at 2T. In addition to this common fe ature , some samples showed the presence oflow coercitivity minerals as well. Thermal demagnetization of three IRM orthogona1 compo nents corroborates that high coercitivity minerals carry most of the IRM in two phases: one with maxi mum unblocking temperature around 150°C indicat ing the presence of goethite and other with maximum unblocking temperature around 700°C indicating the presence of hematite (Figs. 9a, 9b) . In addition to these high coercitivity minerals, some samples show the presence of a low coercitivity phase with maxi mum unblocking temperatures of 575-600°C indicat ing the presence of magnetite.
A pilot study revealed that alternating field demag netization process was no effective in isolating the magnetic components because of the presence of high coercitivity minerals. In contrast, thermal demagneti zation permitted to isolate two magnetic components (Figs. 9c, 9d) . (1) A low unblocking temperature com ponent carrying the 60-80% of the initial N RM intensity was isolated between room temperature and I 50-200°C (goethite). This component exhibited the actual geomagnetic field direction (before tilt correc tion) . In some cases it was observed at up to 350-450°C. The fo ld test ( . ge) . Reversal test is of "B" type (5° < Ye < 10°), at both 95 and 99% confidence level. This means that the ChRM compo nent was correctly isolated.
Fold test results are listed in table . The statistical parameters used to estimate the significance of fo ld test were determined by using the McFadden and lones (1981) method. The best grouping of ChRM directions is observed after tilt correction, but the fo ld test is not statistically significant at the 95% level of confidence. This is probably due to structural prob lems (more than one phase of tilting around different horizontal axis) since inclinations tend to converge after bedding correction, but not declinations. There fo re apparent block rotations cannot be excluded. A fo ld test using only inclination values has been per fo rmed. Inclination means were calculated by using the McFadden and Reid (1982) method. The inclina tion fo ld test was positive at the 99% confidence level. This guarantees that the ChRM is primary in origin and acquired in Early Jurassic times.
Magnetic Polarity Column
A magnetic polarity column fo r the Pliensba chian-To arcian boundary has been constructed on the basis of the polarities of the ChRM (Fig. 3) . Three normal and two reversed polarity magnetozones have been identified, named NI-3 and RI-2. Within the RI magnetozone a smaller magneto-subzone has been identified and labelled nRl. Polarity identified by only one sample is marked by a discontinuous bar. At the bottom of the column the NI magnetozone is observed within the Pliensbachian Apyrenum Sub zone. RI is a long magnetozone extending up to the upper Hawskerense Subzone. Within RI a small mag neto-subzone nRl is observed, which is located near the top of the Barahona Fm. The end of the Hawsker ense Sub zone is characterized by a normal polarity (N2 magnetozone). R2 nearly coincides with the boundaries of the Mirabile Subzone and contains the lower boundary of the Toarcian, which is close to the N2-R2 magnetozones boundary. N3 is a long magne tozone which characterizes the Tenuicostatum Zone, starting in the upper part of the Mirabile Subzone and extending up to the top of the section (Semicelatum Subzone).
Ma gnetostratigraphic Correlations
The magnetostratigraphy from the Almonacid de la Cuba section has been compared with other coeval European/Tethyan and American magnetostrati graphic columns (Fig. 10) .
The Breggia Gorge section (Southern Alps) has been traditionally considered as the best documented section for the Early Jurassic magnetostratigraphy (Homer and Heller, 1983 ), but the Tenuicostatum Zone is only poorly represented. The Magnetic Polar ity Time Scale (MPTS) proposed by Ogg (1995 Ogg ( , 2004 was mostly based on the Italian Breggia section; con sequently, the Pliensbachian-Toarcian boundary is not well defined. A new Magnetic Polarity Time Scale for the Toarcian has been recently proposed by Osete et al. (2007) , based on the study of two well dated sec tions from the Iberian Range (Sierra Palomera and Arifio) and on the correlation with previous European paleomagnetic studies. But this MPTS embraces only the Toarcian. The Neuquen magnetostratigraphic sec tions (South America, Iglesia-Llanos and Riccardi, 2000) present some problems, the major among them are: (1) the sampling interval (too high to solve in detail the sequence of reversals of the Earth's magnetic field) and (2) the correlation with the European bios tratigraphic zones. This latter problem has been recently discussed by Riccardi (2008) .
The column from the Paris Basin (Moncomet) studied by Moreau et al. (2002) shows important sedi mentary discontinuities at the Pliensbachian-Toar cian boundary. The Moncomet section provides a good description of the reversals of the Earth's mag netic field for the Early Pliensbachian, other than for the Upper. For this reason this section has not been included in Fig. 10 . The magnetostratigraphic sections from Thouars and Airvault (Galbrun et aI., 1988) have not been included in the correlation because the Tenuicostatum Zone is absent.
In summary, there are only few previous magneto stratigraphic studies spanning the Lower Toarcian and the Pliensbachian-Toarcian boundary. In Fig. lOa magnetostratigraphic correlation is proposed between the Almonacid de la Cuba section and the best magne tostratigraphically studied European sections for this The Magnetic Polarity Time Scale (M PTS) pro posed by Ogg (1995 Ogg ( , 2004 was mostly based on the Italian Breggia section (Fig. 10 ) and, consequently, is consistent with the general pattern of our data, but the N2 magnetozone is absent and the age control of the Lower To arcian reversals is poor. The new MPTS pro posed by Osete et al. (2007) fo r the To arcian is in agreement with the new data presented here, but it does not extend below the To arcian. Therefore the magnetostratigraphic data presented here are the most complete record of reversals of the Earth's magnetic field fo r the Pliensbachian-To arcian boundary.
The new M PTS, which includes the M PTS pro posed by Osete et al. (2007) and the new data pre sented in this study, is also plotted in Fig. 10 .
ISOTOPE STRATIGRAPHY AND PALEOTEMPERATURES
The presence ofbelemnites in virtually all the studied beds permitted the obtaining of excellent 0 1 3 C-O I8 0 and 87 Sr/ 86 Sr curves based on diagenetically screened belemnite calcite (Figs . 3, 11, 12 ).
Stable Isotope Record
The o Related to brachiopods, a first assemblage consti tuted by typically Pliensbachian taxa (S. muensteri, L. a/pina, L. rostra ta, Q. quadrata in proximal areas, L. subpunctata, Z indentata, Z quadrifida, and A. resupinata) and a second assemblage with similar species but of more endemic character (L. falloti, C. ? undulata, Q. attenuata, G. cantabrica, L. arc ta, Z culeiformis, and A. iberica in proximal areas), have been recorded. After a short time interval that coin cides with the Tenuicostatum-Serpentinum zonal boundary, the mass extinction event characterized by a monospecific assemblage of S. bouchardi is recorded in this region.
Foraminiferal assemblages do not show significant biostratigraphic events at Pliensbachian-Toarcian boundary. Rather, the main biostratigraphic events took place along the Pliensbachian-Toarcian transition (Spinatum to Serpentinum Zones) with the extinction, replacement, and renewal of a significant number of species. On the basis of the number of extinct taxa per ammonite zone and subzone, the highest extinction rate appears within the Semicelatum Subzone of the Tenuicostatum Zone. The genera Ma rginulina and Saracenella and some species of Astacolus, Eoguttulina, Falsopalmula, Ic hthyolaria, Nodosaria, Prodentalina, and Planularia are of the greatest biostratigraphic and chronostratigraphic interest.
The ostracode record shows that the major Early Jurassic ostracode faunal turnover event occurred not at the end of the Pliensbachian, but near the top of the Mirabile ammonite Subzone, Tenuicostatum Zone. The Upper Pliensbachian and Lower Toarcian (Mira bile Subzone) ostracode assemblages are dominated by healdioids and G. apostolescui, E aff. E vitiosa, and in a minor proportion by L. lanceolata and C. toarcen sis; meanwhile the Semicelatum Subzone ostracode assemblages are dominated by K sermoisensis, L. Lan ceolata, and C. toarcensis.
As for the magnetostratigraphy, the data presented here are the most complete record of reversals of the Earth's magnetic field for the Pliensbachian-Toar cian boundary. A new Magnetic Polarity Time Scale (MPTS) is proposed in this paper, which includes recent magnetostratigraphic studies of the Toarcian interval carried out in the Iberian Range and the new data presented in this study for the Pliensbachian Toarcian boundary. Our new MPTS is consistent with previous studies, but is more complete (including magnetozones that were absent in previous papers), and the age is better controlled.
A good record of the onset of the positive 013C excursion reported in many European sections has been obtained in the Almonacid de la Cuba section. The data presented in this work show a good latest Pliensbachian-earliest Toarcian o180be 1 -based pale otemperature curve. Average paleotemperatures mea sured in the latest Pliensbachian Spinatum Biochron are of about 12.SoC. A marked increase of the seawater temperature started during the earliest Toarcian. In the Tenuicostatum Biochron average temperatures of 16.7°C in the Almonacid de la Cuba section were recorded.
The 87Sr/86Sr values obtained in the Almonacid de la Cuba section fully agree with the previously pub lished data. The Upper Pliensbachian 87Sr/"Sr values generally decrease during the Hawskerense Biochron, reaching a first minimum value in the late portion of this time interval, and slightly increase in the latest portion of this Biochron. Minimum values are recorded at the base of the Toarcian, as predicted by the LDWESS calibration curves, and 87Sr/"Sr slowly increases along the Tenuicostatum Zone.
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